



the	 aspect	 of	 organs	 and	 soft	 tissues	 both	 in	
mammalians	 and	 reptiles.	 Unlike	 radiology,	
ultrasound	 examinations	 permit	 differentiation	
of	soft	tissues	structures	and	help	gain	insight	of	
the	normal	aspect	or	modifications	of	the	organs.	
Ultrasonography	 is	 an	 ideal	 method	 to	 gain	
insight	on	snake	health,	being	known	that	reptile	
show	few	signs	that	could	indicate	a	pathological	
condition	 (Hernandez-Diver,	 2008).	 Medical	
imaging	 techniques	 begin	 to	 gain	 importance	
among	 veterinarian	 that	 work	 with	 reptiles	 and	
snakes	(Banzato	et al.,	2013),	but	also	among	snake	
breeders	 as	 a	 tool	 for	 pregnancy	 management	
(Gnudi	et al.,	2009,	Banzato	et al.,	2013,	Purdoiu	
et al.,	2014).	Putting	a	correct	diagnostic	base	on	
ultrasonography	 examination	 finding	 require	 a	
good	knowledge	of	normal	ultrasound	anatomy	of	
the	coelomic	organs	in	snakes	and	relies	on	high-
resolution	 equipment	 (Silverman,	 2005;	 Pees,	
2010).
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MATERIALS AND METHODS
The	 biological	 material	 was	 represented	 by	
4	 boid	 snake:	 3	 Boa	 constrictor	 (Boa constrictor 







For	 the	 ultrasonography	 of	 coelomic	 organs	




especially	 in	 large	 individuals,	 when	 a	 convex	
transducer	can	be	easily	used	(Pees,	2011).
For	 assessing	 the	 aspect	 of	 coelomic	 organs	
2	 ultrasonographic	 coupling	 sites	 were	 used,	 a	
ventral	and	intercostal	approaches	evaluation	and	
measurements	being	assessed	in	B	mode.	In	some	
cases	 Color	 Doppler	 was	 used	 to	 visualize	 the	
blood	flow	in	the	ophidian	organs.	
The	snakes	were	examined	without	sedation,	
depending	on	 the	size	of	 the	animal,	 two	 to	 four	
assistants	 helped	 to	 restrain	 the	 snakes	 (Fig.	 1).	
Prior	 to	 the	 examination	 a	 thick	 layer	 of	 contact	
gel	 was	 applied	 on	 the	 ventral	 side	 and	 on	 the	
lateral	side	of	the	snake.
RESULTS AND DISCUSSION








Long	 axis	 (sagittal)	 images	 were	 obtained	
by	 aligning	 the	 ultrasound	 beam	 with	 the	 long	
axis	of	the	snake	on	the	midline	and	then	angling	
Fig. 1.	Restraint	in	ventral	recumbency	of	an	albino	P.m.bivittatus
Fig. 2.	Probe	positioning	for	heart	evaluation Fig. 3.	Doppler	ultrasonography	of	the	heart
Ultrasonographic	Aspect	of	Coelomic	Organs	in	Boid	Snakes
178
Bulletin UASVM Veterinary Medicine 73 (1) / 2016
the	transducer	to	 the	right	and	then	 left	 (ventral	
approach)	 and	 smooth	 lateral	 movements	





Trans-ventricular	 and	 subarterial	 short	 axis	
sections	 were	 analyzed,	 assessing	 the	 ventricle	
(Fig.	 3)	 and	 the	 origin	 of	 the	 great	 vessels	















Because	 of	 the	 fact	 that	 the	 ophidian	 heart	











body	 and	 liver	 size	 increases	 as	 the	 transducer	
is	moved	to	the	middle	third	of	the	body	(Fig.	9).	
By	Doppler	ultrasound	in	the	liver	may	be	visible	
the	 central	 hepatic	 vein	 which	 makes	 it	 easy	 to	
distinguish	 the	 liver	 from	 the	 body	 fat,	 adipose	
formation	 located	 on	 the	 rear	 underside	 of	 the	
body.
Bile	 ducts	 have	 echogenic	 appearance	 being	
visible	 in	 the	 liver	 parenchyma	 of	 the	 large	
specimens.	 In	 small	 specimens	 the	 liver	 looks	
smooth,	biliary	ducts	being	hardly	noticeable.
Gall	bladder	is	easily	identifiable	in	individuals	
of	 size	 below	 1.5	 m;	 in	 large	 individuals	 it	 is	
difficult	 to	 identify	 the	 gall	 bladder	 due	 to	 its	
mobility.	 Large	 individuals	 are	 hardly	 restrained	
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ventral	 approach.	 The	 same	 is	 true	 for	 the	 liver	
parenchyma.
The	 spleen	 is	 spherical	 shape,	 small	 size,	
with	 increased	 echogenicity	 compared	 with	 the	
liver	(Mannion,	2006)	and	it	is	difficult	to	identify	
ultrasound,	is	visible	at	large	specimens.
The	 stomach	 is	 elongated,	 being	 difficult	 to	
identify	 ultrasonographicaly	 and	 is	 visible	 only	
when	it	is	distended	by	fluid	or	gas.
The	 pancreas	 usually	 cannot	 be	 identified	
by	 ultrasound,	 in	 terms	of	 echogenicity	 it	 is	 less	
echogenic	 than	 the	 liver	 and	 spleen	 (Mannion,	
2006)








cranial	 to	 the	 left	kidney	and	 is	 situated	on	both	
sides	of	 the	spine.	Quality	ultrasound	images	are	
obtained	 regardless	 of	 the	 approach	 (intercostal	
or	ventral	-	Fig.	14-15).
Highlighting	 the	 renal	 vasculature	 can	 be	








The	 ultrasound	 is	 a	 non-invasive	 diagnostic	
method	 and	 can	 be	 used	 for	 identifying	 the	
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well	 tolerated	 by	 the	 animal	 without	 inducing	











2.	 Bel	 L,	 Purdoiu	 RC,	 Peştean	 C,	 Ober	 C,	 Oana	 L,	 Mircean	
M	 (2012).	 Aspects	 of	 B	 mode	 echocardiography	 of	 the	
Burmese	 Python	 (Python	 molurus	 bivittatus).	 Bulletin	
UASMV,	Veterinary	Medicine		69(1-2):	218-219.
3.	 Gnudi	 G,	 Volta	 A,	 Di	 Ianni	 F,	 Bonazzi	 M,	 Manfredi	 S,	
Bertoni	 G	 (2009).	 Use	 of	 ultrasonography	 and	 contrast	
radiography	 for	snake	gender	determination.	Veterinary	
Radiology	&	Ultrasound	50:309-311.
4.	 Hernandez-Divers	 SJ	 (2008).	 Snake	 clinical	 procedures	
and	diagnostics.	NAVC	Conference	Exotic	–	Reptiles,	1752-
1756.
5.	 Mannion	 	 P	 (2006).	 	 Diagnostic	 ultrasound	 in	 small	
animale	practices,	Blackwell	Sciences.
6.	 Pees	 M	 (2010),	 Ultrasonography.	 In:	 Krautwald-
Junghanns	ME,	Pees	M,	Reese	S,	Tully	T(eds).	Diagnostic	
Imaging	 of	 Exotic	 Pets:	 Birds,	 Small	Mammals,	 Reptiles,	
Schluetersche	Verlagsgesellschaft	mbH	&	Co	KG,	334-356.
7.	 Pees	 M	 (2011),	 Ultrasonography.	 In	 :	 Krautwald-
Junghanns	ME,	Pees	M,	Reese	S,	Tully	T(eds).	Diagnostic	
Imaging	 of	 Exotic	 Pets:	 Birds,	 Small	Mammals,	 Reptiles,	
Schluetersche	Verlagsgesellschaft	mbH	&	Co	KG,	334-336.
8.	 Purdoiu	RC,	Lăcătuş	R,	Papuc	I	(2014).	Ultrasonographic	
aspects	 during	 pregnancy	 in	 snakes.	 Lucrări	 Ştiinţifice	
USAMV	Iaşi	–	seria	Medicină	Veterinară	57(1-2):6-12.
9.	 Schildger	B,	Casares	M,	Kramer	M	et	al	(1994).	Technique	
of	 ultrasonography	 in	 lizards,	 snakes,	 and	 	 chelonians.	
Semin	Amian	Exot	Pet	Med 3:147-155.
10.	Silverman	 S	 (2005).	 Diagnostic	 imaging.	 In	 :	 DR	Mader	
(ed).	 Reptile	 Medicine	 and	 Surgery,	 2nd	 ed,	 Saunders,	
471-489.
11.	Stetter	MD	(2006).	Ultrasonography.	In	:	Mader	DR	(ed).	
Reptile	Medicine	and	Surgery,	Saunders.
Fig. 17.	Eggs	development	in	snake,	10	MHz
Fig. 16. Doppler	ultrasound	-	highlighting	the	
renal	veins,	10	MHz
Fig. 14.	Sagittal	approaches:	R	-	kidney,	C	–	
intestine,	CG	-	body	fat;	7.5	MHz
Fig. 15.	Sagittal	approaches:	R	-	kidney	aspect	11	
MHz
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